Functionalized two-photon absorbing diketopyrrolopyrrole-based fluorophores for living cells fluorescent microscopy.
Two-photon excited microscopy has evolved as a routine technique for long-term cellular and in vivo imaging and is now available in most optical microscopy facilities. Classical dyes and fluorescent proteins, developed for epifluorescence or confocal microscopy, are used but unfortunately present a low efficiency upon two-photon excitation inducing the need of high excitation power (over 20 mW). To reduce this excitation power, new dyes need to be developed, allowing really low two-photon excitation power in the milliwatt or sub-milliwatt range. We report here the conception, synthesis, and physicochemical and photophysical properties of new functionalized diketopyrrolopyrrole (DPP) derivatives acting as fluorescent tags for biomolecules. They present high two-photon absorption cross-sections and bright luminescence around 600 nm. These two-photon optimized fluorophores were bioconjugated to HIV-I Tat (44-61), and their cellular localization was observed by two-photon excited microscopy using sub-milliwatt laser excitation power.